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(54) OPTICAL TRANSMISSION RECEPTION CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
transmission reception circuit with a circuit configuration 
independently of a transmission bit rate. 
SOLUTION: An electrooptic conversion section 1 1 
converts an electric signal into an optical signal and 
provides the output of the optical signal according to a 
clock signal CLK IN. A frequency voltage conversion 
section 1 3 gives a voltage proportional to a frequency of 
the clock signal CLK IN to an optoelectric conversion 
section 12. A preamplifier 21 and a main amplifier 26 
amplify the received optical signal and a timing extract 
section 27 extracts a clock signal CLK OUT from the 
amplified signal. An identification recovery section 28 
recovers a timing of a received signal by the clock signal 
CLK OUT and provides an output. The resistance of a 
feedback receiver 22 of the preamplifier 21 is changed 
according to the output voltage of the frequency voltage 
conversion section 13 and then the gain and the band of 
the preamplifier 21 are controlled. A low pass filter 23 
has a configuration of an RC circuit, and the resistance of a resistor 24 changes with an output 
voltage of the frequency voltage conversion section 13 and hence the cut-off frequency is 
controlled. 
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[ If jRif 6 ] mMff^^r l£3E» L T ffi * i" 5 # 



(2) M¥9- 2 3 3 0 3 0 

2 

±E*a&« SB^-* £ # leffiffltS * p * 

* go ^ ^7 # /i- 7 * co cf 3 ^6 ±tsmj£ id ^ o T 
r <^ t "T5 If *JS 6 CiiEmcoftiH^f IsIK. 
^ 05 ^ ft ^- ^o{S:ti £ ft L T - t co it tfefe* ^ 

30 «llIB«ct*«-r5^tSr*akt"rsBI*«3, 5-8(75 
[fi^il 1 0] 1- 9 (OV^-ftt^l outage L 

±IB*i3l« 0BJ&S7*— * SriHW i"5 <^ # l-tt^i"^ ^ p 

40 t^mt-t^it^mm^ 

[0 0 0 1 ] 

*5 ft 5 3tiSSfB 0^ i- BBi" ^> o 
[0 0 0 2] 

50 <5o 



3 

[0003] ytmm ^rAi^^tft 
mnm^b^tm^-^^x^tj-r^^tmrnm^ (e 

[0 0 0 4] ^{ftHl^H mi£s 3Rii^ft6 0 

[0 0 0 5] *7r-<^«<oeaSK*^L"C*«»Sre 

m&$L1&MM (Re-shaping) T**>5o §{S Lfc« 

Srtfcm-*-S«ft*s^-f 5 >^ff£ (Re-timing) "Cfc 
So £<bt-. S«Lfc«#J&»bBi0ffiLfc*i3 5'^<z>* 
^ V^-CSWffll-B-feS^-fSIMfi^WB'JS* (Re-gen 
eration ) Xfo& 0 3Ri(t :ji^3oro«*fl)# 
&fcofcfc<£>-r?fe5 0 3R«lffitf>5^ * 

^ 5 > ^HL^ttlfig L fc fc 0> «: 2 R J$hE £ r £ 

[0 0 0 6] t: *PA#ii«*itt**W*DA#* 
[0 0 0 7] *nA#IiffiP£rf£^ hT*#fg-f Sfcfcld 

n ^sit ^•v ? ^— h^v^&m^tte&o 

-tic, ^{5p p d^^^ h^^^SrW-Sfcfe^tt, 
M^A^ti^c ftSfift*^— /u«r**^fii-5 

[0 0 0 8] 

try h M^LT^W0^M^«T^6 O 4# 

t) 7t^ifiH]^^^-rs^D D p^-r-<T*ii 

{k-rsr t36S-e#S 0 -Tftt>*>. fc£*Ltf. try M^— 
hd« 1.5Mbps c7^DA#*S(c^"LT^, 6Mbps<7)*nA#*S 



(3) ffl?9- 2 3 3 0 3 0 

[0009] *g«EIKH 3Ri«tt 

s 0 *fc, s««»3&»e>^i3y^s:tta-t"«fc*w7>f 

[ooio] ^co^gfflUSSt- 

fc D fctttf, b'y 1. 5Mbps OfiiSIS"eteffl 

i" Sr^S:»ffiLfc*S«liIK^*3V^Ttt, 1.5Mbps 

-g-SrtHB-r 5 w tc:*ai*3pj» £ o fclU&gtfiJ* 

£ I, £fc, 1.5Mbps <n\n^rfrb?*y?$:5&titfrZ>tL 

#S»»*i6 s 1.5MHza^s■(I3R*rK^trv^5 0 -f* 

<^«ja£i:tt»fto"CV^o Lfc^oT\ 3tiSfSlHlK^3fe 

[0 0 1 l ] *mW<KWkMte., ^ ^~ h^tfe#Lft 
[0012] 

[0 0 13] 7fe^jflH]^^^fffi^^^^S^fffl^ 

[0014] ^Sff^oMi^^ r>y 
50 «y'^/u^^t^i-^^p p p^#ti (fcfcx.ll StftcotS 
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5 

mm &mm-fz>o 

[0 0 15] 

mm%^M^tefrhwim-t&o But *»w^*ass 

ft ^ v> ^ — /l/^ofiffl $ *L 6 > * X A COCT ^^-r m -c h 
£ Q EI 1(a) ft 2o<753tfiaiKltlB"X?^*lPl«c3t«-» 

■CfiiSSixTatjSStt^^a— ^2- l t-J:orS:ff £ 

[0016] El 1 (a) (Z)v'^fA^DAf*lit5 t s 

1 - 1 ft i: ;tft ^DA#**ft'J^3t^ > 
*:7W ^SPfcHRftbtU *e^gf l-2(t 3e#l$i 

[0 0 17] m \ (b) ft *>SfiaS»«^fc*«#*rS 

U 3tefi5SiS«5-2^fe*7r><^7«r^L"Cea6S 

ft *7r^^8 Sr^L"C*«#*r*eaiK115 - 3 — 
{^i-^o 5 - 1 - 5 - 3 ft fc£;tft b 

[0018] HTwBwtii, ^mmmo^m^m^ 

1 (a) ^i-*jSS«^e^a— /U2- l * 
/cfi2- 2fcigffl-f *77>f 3 *5 J; 4 <Z> tT 

rwi5 4i*lt «*.ft ATM (*l^»(Eai^~ K) 

Mif^^^-^^il (b) l^tJfiSSfl^^a- 
6ldjgffli-5*&ft Jfc^r^r^ 7 *5 J: t^8W try 

[0019] i2it ^mmm^itm^iB^^^—^ 
(nm*mj$.m'v*bZo *ais«^^=--/n cut mi 

(a) fCl&^Tft Mfif^^^- ^2 - 1 *fcfi2 - 
2U:tl^U IS l(b) fc&^Tft ifeSSfS^es^ — ^ 

6 [ctsm-t&o 

[0 0 2 0] 1 1 ft If K 

LD4M*;L. t^^DATA IN jo J; Tfi? * y ^CLK IN£r 

^f-T6o ^-^DATA IN ft itm^^Wk^fcX&f) 



(4) #^^9 - 2 3 3 0 3 0 

£ti%T—?XfoZ> 0 ?vy? {f -^-CLK INft t^-^DA 

ta in Lrasm-rstt^^-r 

fe«9, -twWSStiseaSKwtry hi/- bt?*>5 0 4 
jb\ ^ny^jf-^-CLK INft Sift6^f^if«u^ 

[0021] it/mnM^ui 2 ft ^ h^v^- k 

^DATA OUT^r LTdb^ii-^o ft/«*^tft8fl 1 2 

ft S« L y ^«-^CLK OUT £«fciJi- 

70 <5 Q x — *DATA OUTft fwftm^CLK OUT Ciot 

[0 0 2 2] Jl&»/«±3e#lffl5 1 3 ft * * y # 
CLK INSrSWU u y *«*CLK IN<Z>JSI«ftfcJt 

O^^isi-^^f-^-^^y hl/-h (* o y^if^-CLK 

in) t^^Sff^^^-^i oas^r^sftw-^try 

hi:«„ Ifc^ot, «**/«]£«*» 1 3 ft % 

[0 0 2 3] il^^XmBE^^ 1 3 cotb^mjEfi, 3fe 
1 2fclflf*&£*U 1 2(1," 

^#tt^^jffli-f^ 0 

[oo2 4] -o-)Xo^, -^mmm^itm^m^^=- 

— /ufi, f*— & DATA IN ^^iltiittit^^<7) 
^ p 5/ ^fa^-CLK INtc*<5v^TSfS #^mMif »fc 

tfCcfc«9, ftffiStry h h(cS^v>r±iaJl^S:# 

[0 0 2 5] 13(a) ft Jl^f£/®±^m£[$ l 3 co:/ 

fi, xJt p-^7^^t'fc^ ^^S^/u^- 

[0 0 2 6 ] H 4 ft il^ic/mff 1 3 (7>»f^Sr 

^0 «»j&s f <om&t 2 f W»-frtSrJt«L*3&Sb»Wi- 
6 3 ^^^^/l-^^<-f 7>-^ 1 4 {C^ n y ^if-^-CLK 

m<r)/<^*l)>ititl&ti& 0 Z<ok%, %-;</u*(7^s</u* 
tlft ^ny^«-»CLK INOJS«ftfcftflFi-Sr i:ft< 
-^fc5 0 *ny*«#CLK IN<7>»«»dS2ffiF 

^WblHSSl 5Wffl*«JEt 2«fC*So 
[0 0 2 7] *coJ:5t-, »«»/«EEX*Bl5 1 3ft 

50 ?uy*m-%cLK \uomm^ttmir &mj±&fciiir 
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(5) 



1 3<^m^f!J££(£>M^£H3 (b) {c^ 0 

[0 0 2 8] |5(t ****«<0#a!$« ^rv^ — A 
»12tt, U y!iTy7°2 1^i:(;n- 

^ ^^ttati^2 7fi, ^ti^tim^/nm^u 

[0029] :wj:9H, ^W^ficD^Sff^v^ 
-/Mi, ■ l l^^$rMt5i:tlc 

■to>*ea*f * h i — H-go^T^/mt^m^ i 2 2^ 

[0 0 3 0] 7°!i T>^2 1 te N 0iJx.fl, h^V^-Y > 

s 0 -7°y r>7°2 i K>*fj#tctteasigT?<z>«jfe (ea&K 

[0 0 3 1 ] ^^7^2 1 t^te, 'jf^l®irL2 * 

A = Vout /Vin -Rf1/Z 
f c = AO /{2 k Rf 1 * C) 

Z in = (1 /R + j co C) - 1 
Vin = Z in • I s 

**3, Jiia (i) ~ (4) xtic^T, R«^yr>-7° 

oX^j&£tiZ>mW£<r>Mmu, zin{i7 p yr>y2 i w 4<? 
[0035] £fc, **$f c ^yr>^2 1C0S« 

[0 0 3 6] _hf£ (l) *5j:t^ (2) ^(c^i-J: 9 
y°yr>^2 l (75$ij#A*5J:t/#«f c (i, WMX£tfi2 50 



¥fm^9 - 2 3 3 0 3 0 

8 

^<^ffigi«S^fb"rsegi:#:"Cfe«9, MOS 

So A^TTii, »ItStii2 2^MOSlb7>v ; ^^i 
LTtftf^-f So 

[0032] « «gtn;2 2 \cn, m&m/m&^t&n 1 

/WE^SlSBi 3^*ECJ:oTMOSlh7y^ 

ja«*/«ffiX**l5 1 3 6r>m*«EE«c:<toT!)»5Slg;fet2 

[0 0 3 3] H6tt, 1 3 Wffl^t 

ffi 2 2<D»SiM[i:W|H«*r^i-H-C*)6o H 

m^mm-r s t # « r co y =. r *« r^f 5 * ^ 

#So 

[0 0 3 4] ^y 7^2 1 (D5pJ#*5j:r/W«S:-tn* 
tbA*5<tT>*fc 'JfM®fet2 2 ^JrCM^Rfl 

S^r, 7°y T>v p 2 1 0)B!Sc3flJ»AO ^+^^:#^tf^ 

in (1) ^ 

(2) ^ 

(3) * 

(4) * 

2Wl£gill[«rRf1*fflv^"CfSiJ»-rsr £j&st?#5o 

^/u^ 2 3 (i, 7°y T >^2 1 <£>fcti;Wf#£r§ff 

^/^2 3it ^:{f if 19 ^ y is $5 J: t/i:T ^ ^ 

tf, tf5iWf<^5^ -7 it h?4*— KPDjSSS* 
t5*^WS<ft5Wt', -7^- h^>ra— KPDlc 
iotM^n^lSls fe/hS<45 0 tit, «flE 
is ^/h^<^S^, «*S*Bt>/h$<^S3S s . m-^-H 

^ >^ttttsa2 7 (c^3V^TIE?i(c^ u y?%t& 
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9 

So 

[0037] yt^inMm&iEm^m-%%w±x*% % x ? 
-7 ^ /u* (Dmmm&m&mm Lxm ^m&m^ ^ 

mWxm%iWt£%:fcm¥y M^- hcD7 0s<— ir>b^Jt 
^^LTV>?> 0 [ElS^^i-Tfe^m^^^-^l Otc 
*5^rf4. us<*7 ^ 2 Z oyMmmWlW^n^lt 
gi£tr> V h(D7 0s<— 1> h^itfc/^ <fc 9 tcld 

V2 /V1 = 1 / ( 1 + j co C • Rf2) 
(5) *U£*5^r. \/ (C • Rf2) =co0 i:i-*btf, 

oT, ci— y^^/U^ 2 3 0jg»fJl&IScoO f4, 1S#L 
2 4 (Ollfctn:eRf2Srffl V>TM«l-t"S ^ £ 6 G 
[0 0 4 0] ^^yr>y2 6^ nw?^7-f/u^2 

6 K <fc oT *t«£:ftfc«-*f4, ^ >^ttW«5 2 7 *5 20 

J:t^ttBUBttffi2 8 MIES £ ft 5 „ 

[0041] ^^^^ira2 7ft ^4>r>y2 

* ^^tt£tl^2 7!4 % M^^-/H0^g 

^tttBS52 7 J: or attl Zfotc? xn -,^=-^4, 

2/ >JMf -5§-CLK OUT Mt8US£ 

£|52 8 ^(Ea6*4x5o ? u y * fgfjrGUl OUT (4, 

[0 0 4 2] fftSUS^SFR 2 8 14, * n y -^CLK OUT 

^fflv^r^-r >r >^2 6 oaws^^^ s v^SrS 

tti^f-^DATA OUTcb Lrtb^-T6 0 HSW££|$2 
8 0MB/S«&ia7|c^1\ MSUS*«2 8tt, fcti 
i4\ iy^M)^iro7!)y^7oy^tfc^ ^ n 
*«4§-CLK OUT ASCK*^(CA*S*L, *rO>SEJbD^s> 
> f *fcf4irT?»3iy^^>r ^ >^J»^i:(;« 

ffi*«#asA*£ft. K«ma4* IWEMEj&SRfiSft 40 

ti^ a Hot, mm±U2 ?uy?m-%cLK 

OUT roiy^N 5>W>fy7^2 6COft^f-^ 
tfj^ff-^DATA 0UT<h LttHM^o 

[0043] &fc, 7 p yry7 , 2iioj;(/pw^7^ 

r(Dias(4, j^fife/mjESSisisi 3(^m^mji(-^o 

i±t4. ^ * * * «#clk iN(ojgiifift«ctt«-t-sii:-e*>5 



#i?9- 2 3 3 0 3 0 
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[0 0 3 8] y^^/I^ 2 3 f4, RCIUSgrfc 
9, ®*rC2 4^J:0^yT>f 2 5$:tt6o Stn: 2 4 
f4. WM1&8i2 2kmm^ M^StEl^ot^: 

S&l 3COm*«JE^ppj[)D$tt5o 
[0 0 3 9] /^X7 2 3 coAt)W>!±%:V] N 

m^mi±^v2 , mK2 4<ommw.&Rf2, ^>^>-y- 

(5) * 

fft/«JE3ESI8fl 1 3coffl^l*EE{4, JtSflWhTy hi— 

?4, ^-fa^tf^ h U~ M-fi^^t g»]^J(C^T^tl 
[0044] T>-7 P 2 1 «dfe«tS»jft»Wtt^PBE 

»4. «je*/«ffiaeijHfR i so^^mj±^m^xmm^ 
*>, -bis (i) *3«tt/ (2) ^;^c^v^r, fteastr^ h 

(C#a»gtn:2 2^1gSTHgRf1^*Jffll^tLSo ft*5, ^fi 
36^ y M^— Sft^ft*Sr±E (3) ^ w 

[0045] r^r\ w«cfc w*ant(4, if'Jx{4\ * 

eastry h h«c*tJci-sH«*w2ffipaa"e*?s. 

*eaStTy 5Mbps rfotbi4\ ff«fc ^3 

6^riiiilL/c^#{c:. ^-Y ^ >-^14ttiSfB2 7*5 J:0«S'J 
S^^2 8<7)^(cftig(c^S J: 

*LV\ Lfc/^or, *IJ»A(4, W*fc ^±tacojgi^ 

[0 0 4 6 ] mmt&tfi2 2<7Dlsa:*4, g|6(c^L/cJ: 
MISIS/KEE^SISPI 3 <7)tU^ffiI±^^:# < 

— h36S|*< <eS«CttoT»3S»tFL2 2<?)«tn:i£tfS,jx£< 

K INfclUC^jK*) ^1. 5Mbps *5it/6Mbps(7)<t 
SK*/«E«*»1 3oaj*«EEiS^tL-t*nva *5<tt/ 
vb Xh n , %:o^b% o>wmmK 2 2 <nimM&*:*i? 
HRa *5j:tJ ? Rb Xh% Z b &^LXh^Z> 0 

[0047] b^^x\ ±&n&ki&mik<ot!R» m 

J:5«-^ ffi#(-tarSi-5- ir^r#6 0 ^«S^r 

f4, _bf£ (1) - (4) ^(C*5^r, Rf1==Ra Ht 
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£#tc#4Sfc 1$ 3 MHz S**-*S<t5^Ra 

U Rf1 = Rb £ L/t^^fejc f c ^ i 2 MHz flitt- 

^^)J:9(-Rb ^^^-T^o ^m-r^tt\ Ra ^oiO'R 

{mmmK2 2) ^i+i-^ 0 

[0 0 4 8] 9i-LT'j*aiffi:te ! L2 2(7^#'l±^lS:ft 

LT*sttkf % V is— bffi 1.5Mbps (Dfcmm^ 

fejcfc #1 2MHz a*^*5o -tfuosu-c^iJ 

T>^2 1 (7)$IJ#At>Stlj6«JtC^^tL6o 
[0 0 4 9] /^;7^/U* 2 3 (£*3tt5JiiK&«H£ 

te, Mi^icymjE^^ i 3^m^miE^ffl^-rigfct2 
4 oisi^iit 5 r ^ o nit So ~ttet> 

±m (5) xUC^l^T, ^t^>M/-l>(^L 

T^MlT&ifccoO UO =1/ (C • Rf2) ) 
*5J:5{-«Si2 4^iatn:ltRf2Sr»J»i-So **3, * 
fiiSfy M^— h^»J£i"Sft«St**:±IE (5) 5£co 

CO ^ LtV^o 

[0050] mmm^wccoo t* % m^, ytB& 

6 0 *gSfy M"- b^1.5Mbp 

s <nk£{z&&— j/u? 2 3<DT&Wim$£9ka>Q & 
1.05MHz KJS:5£<**i, fc&i£l?iy hi*— bib* eUbpstnk 

iF7>^^ ('J§31Jg£C2 4) SrRW-TSo 

[0051] <o J; 5 ic: LTiffliW&tn; 2 4 a>«H4 (PPJn 
5Mbps oe^SStc****^^^— ^1 0 £ 

^J(d1. 05MHz tc#9. *fiiSfcry h h^6Mbps^E 
^^xtUT^4. 2MHz{d7^S 0 

[0 0 5 2] H8tt, S >^4*ttiSP2 7 CO:/ a 

it'fcSo ^8(^f^^ ^^^ftffi95 2 7(i, N flU CO 
^^/l^7^^MC F - 1 — MC F -NfrbftZ V 

[0 0 5 3] J^mfom<D%m^\t^i/^—^lO*:thZ> 
try h i/- hwttfiaStt left/Hi" 5 #£\ ^wtTy h u 

tfj£fS2 7 35S±IEbry H hco^ffif #^e>^ p 

[0 0 5 4] D-/^7^;b^3 lii, ^4^T>y2 



(7) #|?9-2 3 3 0 3 0 

72 

&\ [H5^^i-p 2 3 irlnlC^^cT'fc 

«9, iS3 2ioi(;^y7Vt 3 3 ^ft^o ^3 
2«, i&Sl2 4 traatfc:, HttpsnsWEtciaor-tw 

[0 0 5 5 ] p— /^^A-^ 3 1 (DjsgjKft^tti-^^) 

*>»wr»««cfis ««*/mffiaaMis 1 3com^mi±£ 

10 5Cfcj&S"t?#5 0 -t-Jfe^-fe, /x^^A^ 3 1 co^ 

[0 0 5 6] > \f$zi>s<\s'—9 3 411, 2off>BB 

fflVthh £5£^Vthl £r*U n-/U7^;^3 1W 

m*«#t-ttt?j 2o(7)iiifi6<b^ite£-r§o ^it, * 

^^'^^1/^3 4^ p— a** 7 -f/U* 3 1 CO 

#3&SBMlvthh ^r^itvthl b(Dmx*&>Z>k% 
flivthh J: *9 t)^:^ # > jo ioqWKvthl X n fc/h 

[0 0 5 7] ^>f/U^«P3 5fi, N#|(7)^7^^^/l--7^ 
/^MCF-1~MCF-N^t^ 0 ^-^^7^-^/1/^ 

JtefiiSKi: t^y h h«d*tJ£L, tit 

1.5MHz, 4 MHz , 6 MHz , 1 6 MHz , . . . fcif 

[0 0 5 8] ^^-^/U7>f;^H ttl«*4i^i: 

30 comMA^tis h 7 y^^a-t^,t oT««tl^SE« 

[0 0 5 9 1 ««Ifi, &m*bt£& z Fkfrbmj3t 

[0 0 6 0] rcOi ^ ^ ^n^/U-^A-^m, 

^0 5o 1tbx.&s *Jl=~l} As? 4 HMCF-1 
S[3S^1.5MHz^-rsi:, 
(Officii, 1. 5MHztf>* p y^fs #T*fe6 0 

[0 0 6 1 ] sft*5, ±fS^»^"Cfl, 7>r^^$I53 5 
^Ni(7)^ 7^ ^7^/1^"^ /^MC F - 1 -MC F-Nt 

[0 0 6 2 ] ^a#^x-f ^^-3 6#i, W^mk/m±7^ 

CF-1-MCF-N«L, i>-f>K^ = W^U— 
50 # 3 4^ai^ff-^^-^^WRL/c^^^^A^^/U^^ 
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(8) 

13 

(C^otf^^^n^;U7^/l/^MCF - 1 — MC F 

- l £:JH^-C£>r > K£=* >y<u— 9 3 4<£>fcti;ftfs-^£r 
7>f !1 y^lTV^)RM^ttv^o iiB 3 7 

clk out t urai^-r^o 

[0 0 6 3] H9I1, ±fE#/£<E>*'f * ^^atB«FP2 7 

(nm^&wmir Z> Z 4 ^ ht'fcSo t-i^r w 

^s^^fib^SJ^lci^tuSo p— ^*>W/t^3 l£ 

BMlvthh *sJ:(^vthl <tJt«£ft, *r<o«-»asPHlv 
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